REMARKS 

Consideration of this application as amended is respectfully 
requested. 

The abstract has been amended to better comply with the 
requirements of MPEP 608.01(b), and the specification has been 
amended to correct minor informalities of which the undersigned 
has become aware. And it is noted that the paragraph at page 10, 
line 17 to page 13, line 13 has been deleted because this 

M paragraph was essentially an identical repeat of the immediately 

□ 

n preceding disclosure in the Brief Description of the Drawings. 
if% In addition, the claims have been amended to make minor 

rl I 

fJl grammatical improvements and to correct minor antecedent basis 
1 problems so as to put the claims in better U.S. form 

Submitted herewith are marked copies of the changed pages of 
the abstract, specification and claims to show that no new matter 

5.3 I 

pj has been added. 

It is respectfully requested that the amendments to the 
abstract, specification, and claims be approved and entered. 

And it is respectfully submitted that the amendments to the 
claims are not related to patentability and do not narrow the 
scope of the claims either literally or under the doctrine of 
equivalents. 

In view of the foregoing, it is respectfully requested 
that prosecution on the merits proceed in light of this 
Preliminary Amendment. 
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If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 
action • 

Respectfully submitted. 




Douglas Holtz, Esq. 
Reg. No. 33,902 

Frishauf, Holtz, Goodman, Langer & Chick, P.C. 
I,., 767 Third Avenue - 25th Floor 
fn New York, New York 10017-2023 
7n Tel. No. (212) 319-4900 
rfi Fax No. (212) 319-5101 
\» DH/sdf 



Q 

sfjss; 
: . 

HI 
III 



-14- 





- 10 "-^ 



tr5 



joint lines extended vertically and four joint lines 
extended laterally; 

Fig. 23 is a side view showing an ionage forming system 
in accordance with the embodiment in which images are 
projected from nine image projectors/ which are arranged- in 
the form of a lattice, on an optical sheet that has si^ 
joint lines extended vertically and four joint lines 
extended laterally; and 

Fig, 24 is a front view showing an arrangement of 
partial images projected from nine image projectors, which 
are arranged in the form of a lattice, on an optical sheet 



that; has six joint lines extend^cj^v vertically and four joint 
Titles extended laterally. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiiftont of the present invention will be 
described with reference to the drawings below. 

fri Fig" , ?4 affi ''r onc e r n e d'^ith one ombod i ment^f 
the pr&&e|vt invention. Fig. 1 is a side view sjja^irxng the 
structure ofail^*<i^ical screen unit on^jtj?lrfctr'an image is 
projected from an imagfe^^jjro jectp^^' Fig. 2 is a perspective 
view showing the arranggja^frt "SS-^^ptical sheets and an 
optical plate wljich are included , in tlife^NQ^ical screen unit 
on whicl)^'€fh image is projected from the image]^l^aiector . 
Fing^ 3A and Fig. 3B are a plan view and a front view slibwing 

US9r/ ldj6L$,7Sl 
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•M"-^ ^»vr.7:!^/:^fijM<r>*^^^ uki;--. -• i-.-i-'^H'. .'. ... ■ , \..y.LsJX.. 

:X Pl n tinnnhir V 'ri u> eeu a julm imt^ on tiie optx^ai BCi^^a 
unit^^d the optical axis of the image projector. /#ig. 4 is 
an e^^lar^i^view showing the arrangement of the^ptical 
sheets and dj^ical plate in a direction in whibh they are 
layered. Pig>v5A and Fig. 5B are a front \^ew and a side 
view^showing a f£Mt example of a structjile for resiliently 
supporting the opti^l sheets on a fra^ member. Pig. 6A 
and Fig 6B are a froni^iew and a si^ie view showing a second 
example of the structur^or resiilently supporting the 
r optical sheets on the fram^^men^r. Pig. 7A and Pig. 7b are 
• a side viewyhdwing a .third example of the 

structure for sheets on 

tke^^ame member.- -T-igv- s/ and F|^. 8b, are a fr-fiht view and 
a side view showing a ijariant of ftlii^ thild example shown in 
Fig. |7A and Fig. 7B. /Pig. 9A and FigV^9B are a front view 
and a side view shoeing a fourth exampl^ of the structure 
for resiliently supporting the optical sh^ts on the frame 
member: Fx^ri^-jis enlarged 1f*onri?Iew^-i^^^ the 
structure for/resiliently supporting the optidal sheets on 
the frame number with a tension variation mechaVsm added 
thereto, /pig. 11 is a sectional view showing th^\internal 
structure of the tension variation mechanism. Fig\l2 is a 
pers^ctive view showing an image_ forming system in which an 
im^e is projected from an image projector on an opticix 

to fcZf/ TSI 
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an ii^aqe projector on an optical sheet liaving one joint yline. 
Fig.il4'*^ a side view showing the image forming systea in 
whic^ an image is projected from an image projector/on an 
optical sheet . ft^ing one joint line. Fig. 15 isy&n enlarged 
H plan view showing^a desirable positional rela^^^nship 
p between a joint line>^d rays projected fronf" an image 
Lrl projector, rig. 16 is \n enlarged plan vdfew showing an 
g undesirable positional rel^ionship be^een a joint line and 
f _ rays _ pro jected from an image ^projecteJr. Fig. 17 is a 
^3 '; P®^^P®^^^^® "^^ showing an ima^/forming system in w^ ' 
three projectors project images/on\an optical sheet havina 

if! 

a one joint-iine. -Fig. 18-is a/plan--v3tew showing the image 
forming system in which thyfee image projectors project 
images on an optical she^ having one joiHt line. Fig. 19 
is a side view showing/the image forming syXtem in which 
three image projectors project images on an ojJtical sheet 
haviiig one joint Vine. Fig! 20 is a"^rspe'c^l^^rview~~ 
showing an imag/^ forming system in which images 
projected by lUne image projectors arranged in the\orm of a' 
lattice ony&n optical sheet having three parallel jo^t 
lines. Pig. 21 is a plan view showing the image forming 
system/in which images are projecJ:ed by nine image \ 
pro^ctors arranged in the form of a lattice on an optical 
s,,tteet^-haiHmq-4;,hrae_^^ i j nes r- Fic^ . 22 is a \ 




images-;T»a;eprojeci:ed by nine image projectors arrangpd''in 
the form of tslattice on an optical sheet 27 having six 
joints lines exten^<^ertically and fouj^^joint lines 
exten^d laterally. F^g-v^3 is a^iHe view showing an image 
forming apparatus in which i^a^e^re projected by nine 
image projectors arrangejj^n the of a lattice on an 

optical sheet 27 haviiig six joint lin^s^xtended vertically 
and four joint Ljrfies extended laterally .>a^. 24 is a front 
7^®^ f "^^'^^ement of p|rtial images >^jected 

from ^nipief^^ arranged in th^ form 

of i^attice; on tiie optical sheet' 27 having six joint 



ri.nes 



^e ^d Trertical]Ar. . and fnnr jrvint^-l-i-np^ pr t finH o d latarall 
jyy^image is, as shown in Fig. l and Fig. 2, projected 
from an image projector 1 on the ma jof surface of an optical 
screen unit 3. The optical screen unit 3 has an optical 
plate 7 and, for example, two optical sheets 5 and 6 
supported on a frame member 4. The- optical plate iii^'"is^ 
rigid^ is located on the side of the frame member 4 facing an 



observer. The two optical sheets 5 and e'fefe^t are flexible 



are brought into close contact with each other over the 
major surface of the optical plate 7. 

The optical plate 7 is formed with an acrylic plate or 
the like having a predetermined thickness- The optical 
plate 7 is -rigid enough to hold the- curved surface intact 



i 





supporting pieces 11. 
^JU • The other ends of the resilient members i* are fixed to 

two substantially central points on the short sides of the 
inner surface of the frame member 4. More particularly/ 
tensile force is applied to the optical sheets rightward and 
leftv^rd. 

Q Owing to the structure/ theSiagnitude of close contact 

of the optical sheets 5 and 6 with the optical plate 7 can 
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fJi be improved. 
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Next/ referring to Fig* 9 A and FigV 9B/ a description 

will ;;^be made on a ^fourth example "of the structure for : , 

bringing the* bp^^ with 
the ^ypticai-plate^ -7^^ b applying tensile force to the optical 
sheets • 

As mentioned above/ the optical plate 7 is fixed to and 
supported on the frame member 4 by means of an appropriate 
supporting structure. 

Nextr^he^ptxcal sheets 5 and 6-have -supporting pieces 

11 attached to, for example/ the center points of the short 
and long sides thereof and to the corners thereof. One end - 
of a resilient member 12 that is, for example, a helical 
tension spring, is fixed to each of the eight supporting 
pieces 11 • 

The other ends of the resilient members 12 are, as 
shown in Fig. 9A/ fixed to the center points of the long and 
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WHAT IS CLAIMED IS: 



1. An image forming system comprising: 
an optical sheet having a plurality of sheet members 
joined with ^ihe margins of /ad joining sheet members met ac a 
M / joint line ao t o havTc on e i i oj moxn lAitMb ; and . 

U /image projectors each producing an image or a part of 

fll » ... 1.- 

in projecting the imag^^^Dr the pairt of image to 

sajLd optical sheet thronoh a rkyrt-5or-+--;r^n r%r^4-4^-.i • yrti ^ 



said optical sheet through a projection optical system^ /5/hen 
the joint lines "^do not cross each other in said optical 



: sheets -the number :of image projectors equal to or 



larger tharf the 'niwiber 
-lijies-oross-eaeh-ofeher at -a-^noae-in -said -optical sheet, the 
number of image projectors ba«eAg equal to or larger than at 
least tt»e number of nodes, c\'\cA 

U (Wherein/ ,said image projectors are positioned to^^gopc 

wit i h nAther ml a fAg&fa-aa- ge ^ whoge only one node exists 

with:rn- a field in s^aid optical sheet -eorreaponding to the 

image or the part of the image projected from an image 

projector, a oooond GaB 4 a Ttfhprp> nr» nruHo '>y ifrr T hut o nly o ne 

jo int Tino nyi fitf^ . or i t \\\y A rw^ .. , , i i , r^r. -j^jnt ; iinr 

OMiaLi:,; in bai 4 fi rs t o aaey-tefee optical axis of a projection 

optical system meets the node to fit normal on tefe^ major 

_„^^s, . . , *^ ^'') AO noJtexfjfe ©•n|y (Pi^e, 

surface of saxd optical "^'^'^^Ji i n-fiiJ-d Jcocni ira -cL the ot^-l- 



optical axis of a, projection optical system intersects the 'f^^ 

I s • 
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joint line at a point and is contained in a plane defined 
with the normal on the major surface at the point and the 
joint line. 



• ^2. The image forming system according to Claim 1, " 

fefc^node is formed mMi convergence of four joint 
lines that are orthogonal to one another in the form of a 
cross or three joint lines that are orthogonal to one 
another in the form of a letter SC. yt' 

'^S. The image forming system according to Claim 1^ 
wherein joint lines are^parallelrto piie another. 

•4. An image forming system comprising: 
an optical sheet having two sheet members joined with 
margins of a Jju'j M ii iy sheet members mot ao Aa joint line 

being substantially 

planar; and 

a plurality of image projectors each producing a part 
of an image and projecting the part of an image to said 
optical sheet through a projection optical sheet. 



wherein -faiw optical axes of said plurality of image 
projectors are contained in planes defined wifc>h the joint 
line and t4fe normal on felw major surface of said optical 



sheet. 
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:5. An^ i^ forming system i:^ompr is ing: 
an optical sheet having three or more sheet members 
joined witih thc margins of adjoinJ.ng sheet members moti iic- a 



joint l i ne so as to h a ve two or more mutually parallel joint 
H lines, aad being substantially planar; and 



a plurality of image projectors each producing part of 
an image and projecting the part of an image to said optical 
Sheet through a projection optical system, /6ne or more image 



projectors bein g opposed to each :^pf the two or more joint 

linesy7^*^fi,. ;■ j;V" ' " • - — - -■' 



Wherein said image projectors are positioned so that 

If! 

> » h op t iea l-^- axes- - t her eo f w i 11 Hd^o "Contained in planes defined 
with the corresponding joint lines and <^be normal on 
major surface of said optical sheet respectively • 



6. An image forming system comprising: 
an optical sheet having a pliifalTty of sheet members 
joined wjuth Wac margins of adjoining sheet members moWao a 
i""'^^ i.,;.r>^ ti ^ i^V fl j^^^pO-H^ ] ii-ii,^ joint lines and one 



or more nodes at each of which joint lines converge, .M€i5^/<^ sLee^ 
/ being substantially planar; and 

one or more image pro jectors .each producing part of an 
image and projecting the part of aw image to said optical 
sheet through a projection optical system, ^one image 



m 
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projector corresponding to each of the one or more nodes, Ci'yt/j 

vwherein an image projector ^rrespqnding to a node is 
positioned SO th^t tiM optical axis of a projection optical 
system included in the image projector will meet the node 
while fitting ^bl*e normal on 4biba major surface of saxd 



optical sheet at the node. 



7. The image forming system according to Claim 6, 



[11 • 

further comprising one or more image projectors 



cprresponding to any points^ on the joi^ lines other than 
thejnodes r wh^ the -pr^jectors^^ to any 



points on" the joint iiries^iptlier^^^ 



positrionied so that optical ax^s -of projection optical 
systems included in the image projectors will be contained 
in planes defined with the normal on the major surface of 
said optical sheet at the points on the joint lines, and the 
joint lines. 



8. An image forming system comprising: 

an optical sheet having a unique portion whose optical 
property is unique; and 

an image projector for projecting an image to said 
optical sheet through a projection optical system, 

wherein said image projector is positioned so that a 
solid angle formed with rays propagating from the projection 



optical system to the unique portion wjgll '-be minimized under 



a restriction oh a predet erminedMios it iohal ^ relationship to 
said Optical -sheet. ■ ' '-^i ':|;-"^ ' o 4'''^^ 



9. An optical screen unit having a major surface on- 
which an image is projected, comprising: 
r\ an optical plate having rigidity; 

^one O P moge^ optical sheet)( t wing arranged over 



1%S 

yi- 



major surface of said optical plate nnii hninj floiiiblc, and 
r«!U"-.,:r.,ri^..9>-^??? contact means for bringing the major surface of 



- — — --^^ . . „ „ , . . . . . . .... ^. ..^ 

Ciri;. _C^id |ppt3-ca^ int6~: close cb^'t act with jbbe' major surface 



-of -said bpticii sheet. 



10. The optical screen unit according to Claim 9, 



wherein said optical plate is curved so that the major 
surface 
surface. 



surface thereof facing said optical sheet mljL^G a convex 



11. The optical screen unit according to Claim 10, 
wherein the convex surface im a cylindrical surface. 



12. The optical screen unit according to Claim 10, 
wherein a maximum magnitude of projection of the convex 
surface attained %f i fe h no stress^applied to said optical 
plate ranges froiu 2 mm to 100 mm.- 



; 13. The optical screen unit according to Claim 9^^ 
further comprising a tensing means that applioo "tensile 
forcey which is oriented at" least along the ma jor surface of 
said Joptical screen unit, to said optical sheet* 



14. The optical screen unit according to Claim 10, 
wherein: said close contact means includes cl o co OMfeao t 
means that ^ppla^oc^ tensile force, which is oriented along 

the major surface of said optical screen unit, to said 

r^€Afl for ^ff'r/^S ^ 
optical sheet, and npplM^pressing force, with which 

said ioptical sheet is pressed against the convex surface of 

said^ptical plate, to said--optioal s h e et and said optical 

sheet to which the tensile force is applied is pressed 

against the convex surface of said optical plate. 



15. The optical screen unit according to Claim 14, 
furttti'fneiSitf^l^^ f rame'^ember "rhSt^uppbrts^sBid optical 

plate, wherein said tensing means includes a resilient 
member having ^M*e end thora o f supported on said frame memberj^ 
having ■ thoL^ other end thnmef coupled to said optical sheet, 
and ' fch-Q ' a aji u ig'Liinjj tensile force. 



16. The optical screen unit according to Claim 15, 
wherein a plurality of optical sheets are includ - c d and 



2"^ 



in- 



tensed mutually independently by a plurality of resilient 
m^ibers, and tensilie forces applied to the respective 
optical sheets are oriented in «te same direction. 

.17. The optical screen unit according to Claim 15,, 
wherein: 

a plurality of optical sheets are included and tensed 
mutually independently by a plurality of resilient members; 
^tensile force applied to an optical sheet located 

from said optical plate among said plurality of 
optical sheets has a component oriented to approach said 
optical plate; ■• •r-f^-lf=:4"'~T-'^ 

— yjiensile force applied to at -least one optical sheet 
IJ among said plurality of optical sheet^'::^cept the farthest 
optical sheet has a component oriented tp recede from said 
optical plate; and 

/resultant force of tensile forces applied to said 
plurality of-optic^l sheets has a -coraponeiit- oriented to 
approach said optical plate. 

18. The optical screen unit according to Claim 15, 
wherein the convex surface of said optical plate'^iT a^"* 
cylindrical surface, and said resilient member tenses said 
optxcal sheet in ^bfee perimetric direction of the cylindrical 
surface of said optical plate. 
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19. The optical screen unit according to Claim 15/ 
wherein said resilient member tenses said optical sheet in 
radial directions from the center of the major surface of 



8 a id;; opt ical s heet . 
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20. The optical screen unit according to Claim 15/ 
wherein said tensing means further includes a tensile force 
adjusting means that enables adjustment of^tensile force 
exerted by said resilient member. 



21. "The optical screen unit according to Claim 9, 

where-ins — ^ — = ' 

\z\^r f .a rt - by j o in 'a !ng a 



oming 



;said optical sheet .if? o^naartirf art 
plurality of sheet members^wit?4> .the margins of adj 
sheet members/W7^ai^ r^3Pa.-/-W J^//f^ [^^-5 

at least one of one cgu more joint lines formed by 



fefee optical axis of a projection optical system included in 
the image projector, which projects light on said optical 
screen unit, will intersect the one joint line. 



22. The optical screen unit according to Claim 9, 
wherein^said optical plate 4-0 a diffusing plate^ a plurality 



of optical sheets are 



fP 



and At least two of the 
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optical sheets r^rp rmliTnrf nriPh lenticular lens sheets, 
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23. The optical screen unit according to Claim 22, 
wherein «lte side of said diffusing plate to be brought into 
contact with said lenticular lens sheets is formed as a ^. 
diffusing surface, and ^ side thoroof opposite to tl^ 
diffusing surface is processed to become anti-glare. 



wherein 



24. The optical screen unit according to Claim 22, 

: 

side of said diffusing plate to be brought into 



lenticular lens" sheets is formed as a' 
diffusing surface, and ^ side l^hiiBsef opposite to the 
diffusing surface is processed to-become-antx^ref lection. 
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ABSTRACT OP IMC DIOOLOOUIUS 

The pr ^ o o nt inv o ntAon pro video a n image fozrming system 
eon-a a yr i ng TOain A if . ai an optical sheet and an image projector. 
The optical sheet is constructed by joining a plurality of 
sheet members with adjoining sheet members <att& to form, a 
joint line. The image projector produces an image and 
projects the image to the optical sheet through a projection 
optical system. The relative positional relationship 



in 
ru 
m 

M between the image projector and optical sheet is such that 



;^he optical ax^ the pro jectipnjoptical system included, 

: in the image projector perpendicularly intersects the joint 

J^J line in the optical sheet. ^ThuSr.„refLecLt.ictiLjDr.. scattering 

fll of light at the joint line is minimized. 
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